Chronic infusion of Wnt7a, Wnt5a and Dkk-1 in the adult hippocampus induces structural synaptic changes and modifies anxiety and memory performance.
Wnt signaling plays an important role in the adult brain function and its dysregulation has been implicated in some neurodegenerative pathways. Despite the functional role of the Wnt signaling in adult neural circuits, there is currently no evidence regarding the relationships between exogenously Wnt signaling activation or inhibition and hippocampal structural changes in vivo. Thus, we analyzed the effect of the chronic infusion of Wnt agonists, Wnt7a and Wnt5a, and antagonist, Dkk-1, on different markers of plasticity such as neuronal MAP-2, Tau, synapse number and morphology, and behavioral changes. We observed that Wnt7a and Wnt5a increased the number of perforated synapses and the content of pre-and postsynaptic proteins associated with synapse assembly compared to control and Dkk-1 infusion. These two Wnt agonists also reduced anxiety-like behavior. Conversely, the canonical antagonist, Dkk-1, increased anxiety and inhibited spatial memory recall. Therefore, the present study elucidates the potential participation of Wnt signaling in the remodeling of hippocampal circuits underlying plasticity events in vivo, and provides evidence of the potential benefits of Wnt agonist infusion for the treatment of some neurodegenerative conditions.